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During a pess  conference reviewing the qucces~e~ af the LUM-16 missian, A.P. 

Vinogradw, geochdst CLnd vice-President of the Academy af Sc:tences of the U.S.S.R., 

discussed the r e s u l t s  af the analysis Df the  lunar s o i l  samples retu-4 by the 

Snriet probe. 

The 8eaddcian explained that the tuna-16 dr3.11 had penetreted relatively 

easily i n t a  the Mc)on’8 hose so11 c m r  - the  reg3lith - meeting resistance a l y  at 

8 depth of abaut 345 mn, when it came up against  either bedrxk = a large r x k  

fragment. The d r i l l  was able t o  penetrate mly 5 mm further ( to a t&sl depth gf 

350 mm) 88 was later confirmed by an examination af the care-sample. 

The d r i l l  was completely filled by the sample of laase lunar regalith. 

was removed t o  an examination tray tt d i d  not have a layered s m a r ~ c e  and 

appeared Mifm thrmgh its length. 

When It 

Only a small part of the 8011 et the d r i l l -  

face, at a de@ 9f :tpproximately 35 an., comisted of more coarsely-grained 

material. The merall weight of the m - 1 6  soil semple wa8 a l i t t l e  m a r e  than 

LOO g (i.e., less than 4 m.) 

The regol i th  on the whole cmsists of variable-site grains cxf dark gray 

(blackish) powder, which shapes easily and sticks t-ether in separate Y.atme clumps. 

This pecul iar i ty  substant ia l ly  differentiates it f’ra the frrmless dust  d Earth, in 

8plte of the prevalence i n  it 3f fine-grained particles with an average g r d n  

measurement of about 0.08 - 0.1 mm. Because of t h i s  qua l i ty  the lunar 8311 rdnds 

em@ of damp 88116 or the lumpy structure af our mils. 

Every type of hpression remedns clearly imprinted 011 the lunar soil, d dead- 

aircular ( d r i l l )  impressions were preserved along the care, length. The mil m n  

holds t o  vertical w a l l s  easily. Thus, a -11 pi l e  2 cm high poured thr%agh a 

m e 1  agslnet a mrtical gbes  wall heid t o  it without fla#ing amy, re ts ln i~g  the 



- 2 -  

imprint of t h e  l a t t e r  m d  fmning 8 45 degree angle v i th  it. 

highly adhesive nature, the s o i l  sif'ts emilythrmgh a sieve. A189 of 8- inter-  

est is the high capacity 2f t h e  lunar s o i l  f m  retaining e l e c t r i c a l  chargee. 

I n  spite 3f i t s  

The granular i ty  Df the mil increaaes with depth. U s i n g  t h i s  index and 3n the  

basis 3f granulmet r ic  analysis m e  can divide the eample in t r ,  e series af emee, 

one gradually replacing the Dther, which we sha l l  designate A,B,C,D,E,md F. 

Zcmes A and B c a r s i s t  3f fine-grained material  with a small cantent af coarse 

par t ic les  and const i tut ing the first I5 cm 3f the cme. Zmes C and D cmsist D f  

material of variable-size grains including rock fragments and Dther particles 

messuriag: mme than 3 m i n  size and cmzprising the sect ion Df the ccwe frm 15 t:, 

33 cm. Zone E is made up Df c~asse~grained material and cmstitutee the remaining 

le-h of the core (33 t o  35 cm). 

found (Zone F). 

Below t h i s  herd rock cw r x k  firagmente were 

The surface Blld loosest layer is included in Zcme A (0-5 cm). Its character- 

i s t i c s  are cms i s t en t  with the basic mice1 prrperties of *he lunar 8urf8ce, which 

is related t o  the high p ~ o s i t y  of the surface st ructure .  CR~fi=nrsly, the denseness 

of this lwse cover variss f r n n  place to place, and the et.er.-cJ81;e v3lumetric weight 

at a depth Df 5 an, acanding; t o  data fksn Luna-13, is 0.8 g , k ,  which may als:, be 

assumed for the area in which  una-16 W e d .  

The average particle s i ze  sf less than 1 mm chungeu aim: the length of the 

care from 70 microns at the surface t=, 120 microns at I t s  bat.;om. 

The average volumetric weight :,f the 8011 e8 ca lcubted  along the depth af in- 

rsertion of the  d r i l l  was 1.2 g/cc. Upon being poured freely Snta a peduated  

cylinder end shaken down t h i s  increased t o  1.8 g/cc. 

sity of lunar soi l  at a depth of 35 cm has been established t.o be 50.60 per cent. 

Therefme, the  average D3m- 

Academician Vinwadov observed that the color of the 'Luna? soil repeatedly 

evoked contradict y .response8 in 3bsemmr8, who ssuetimes saw 3 . t  &8 reenish tbnd 

at other times bruwnlah. This might be explained by the fact that the lunar 8311 



h c  k e n  discmered t o  have unusual r e f l ec t ive  and l i g h t  scat ter ing prmertiee, ED 

tha t  at a clme and nmnal  viewing angle it has a greenish hue. An increase Df 

viewing angle r e su l t s  i n  the appearance 3f a r e d d i a h 0 b r m  shade, 

the cDlr>r perceptim tils2 increases with an increase 3f the  l l g h t  fa l l ing 3n t h e  

surface Qf the sa i l .  

The difference i n  

Microscmic examination 3f the  particles reveals a l l  kinds Df variety, s3me Df 

which depart radical ly  frm emthly  phenmena. 

main classes, Le., th3se r>f m i g i n a l  magmatic rDck (basal t ) ,  and those which had 

been exposed t o  s ignif icant  transf3rmEition Dn the  lunar wmface. 

the f irst  type i s  i t s  remarkably fresh amearance, 3bserved on Earth only i n  f'reshly- 

crushed samples D f  o r ig ina l  r x k .  

The particles m a y  be dfvided int:, t w ~  

Characteristic Df 

They shm practically n:, signs of "wear". 

On the  other hand, V i n q y d a v  3bserved, me als3 f inds a large number Df 

sintered particles Df complex and cdd shapes, Dften with glazed surfacefi, as w e l l  as 

a signif icant  quantity of spherical fused f m u a t i ~ n s  - solidified drwlets - with a 

glassy or metallic appearance, s i m i l a r  t 3  the tektite6 encmntered an Earth. 

The academician then proceeded t o  classif5r t h e  types Sf lunar. r x k .  The basalt8 

encmntered consisted 2f two va r i e t i e s  characterizing (he cenditirJns of s ~ l i d i f i c a -  

t i o n  Df the molten basalt, L e . ,  fine-grained and macrocrystalline bess l t  Df the  

gabbroid type. 

The basic c-onents of them rocks are plagioclase, pY]PDxene, i lmenite and a l ivine,  

the re la t ive  concentration Df which var ies  frm particle t 3  par t ic le .  

These const i tute  about one-quarter af a11 coarse-grained mrticles. 

Next i n  evidence were + feldspar rocks (an3rth%ites), which are white wly-  
1 

crystal l ine grains  fmnd i n  insignif icant  quentity. 

they are considered examples of bedrock which have been Ecattered aver great 

distances. 

They are in te res t ing  i n  that 

Among the pa r t i c l e s  cansirsfing D f  single crystals me these mentioned 8b3ve as 

the basic components of basalt, Le. ,  plagioclase, olivine, pyrrxene and ilmenite. I 

These were not numerous amang the  large grains,  but appeared more frequently 8s the I 
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s i ze  of the par t ic les  decreased. 

iXasey spherules and Dther glazed f m a t f ~ n e  were f m n d  in the s m l e .  These 

included pear-shaped and dumbbell-shaped hardened dmplets  3f vari3us c313r, trans- 

parent, clmdy-white, greenish, y e l l m a b r m ,  and mme maque, even h3ll3w. Their 

l u s t e r  varies frm glcmsy t:, metallic. Their quantity increasep emmg t h e  f i n e  

grains. They are fcmmed by impacting metemites at temwraturee substant ia l ly  

exceeding that sf m3lten rock, and then  harden after being Eplattered i n  malten fmn, 

Also encmntered were breccias and sintered c9&13merates, evidence tha t  even 

while the crushing and pulverizatisn of the regr>lith cmtinues there is  i n  prm?sa 

a a m m l i d a t i o n  D f  t h e  pa r t i c l e s  i n t s  aggregates. Same half  9f the la t te r  include 

some farm sf glazing i n  which dark-brown t o  black Ehades of glass predminate,  This 

typically lunar fusim can r e s u l t  m l y  during the i n s t a t a n e m s  heating of cmplete- 

ly cold par t ic les ,  which d i f fe ren t ia tes  t h i s  type of glazing sharply frm tha t  

resul t iq  frm volcanic ac t iv i ty .  
, 

Same par t ic les  of mtsllic i n n  were found, apparently f'rm i ron  metemites, 

but this was rare. Small  inclusi3ns of i ron were also fsund i n  sme breccias and 

s i n t e r s  . 
I n  conclusion, Acadomician Vincgradmr presented 8 chart  cempe.ring the chemical 

camp3sitim of lunar r w k  baed 3n en analyais af the samples returned by th? Luna- 

16 with those returned by the  A p l l o  pragram. 

CHEMICAL COMPOSITION OF' WWlR R W K  
Maaltic Fine Sasaltic Fine 

Rock Particles Rack Fkrticles 
~ ~ n a ~ 1 6  ~1~qs-16 Ap~ll3-12 Ap0l10-12 

43.6 41.7 40 42 

13.65 15-32 11.2 14 
Ti02 

FeO 1% 35 16. 8 ai .  3 17 
A1203 

N30 7.05 8.73 11.7 12  
CaO 10.4 12.2 LO. 7 10 

K20 0.15 0.10 0.065 0.18 
NWO 

lvhzd 0*2 0.21 0.26 0.25 

0.04 0.015 0.023 0.09 
Cr2S 
zr62 

4.9 3.39 3.7 3.1 

0.33 0.37 0.45 0.40 

0.2% 0.31 0.55 0.41 


